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Humaneness Supersedes Curiosity 
F. Barbara Orlans 
Abstract 
Ethical considerations need to be addressed with respect to educational use of 
animals. Society extends greater latitude in what is permissible to do to an animal in the 
name of science to a professional research worker than to a high school student. A bal· 
ance needs to be made of the significance of the expected experimental results, on the 
one hand, wich the echical costs, (in terms of pain or death to the animal), on the other. A 
reasonable boundary can be drawn, based on ethical as well as on practical considera-
tions, to exclude invasive procedures on vertebrate animals in high school student work. 
The view is presented that such procedures should only be conducted in research in-
stitutions and should not be conducted in students' homes or in elementary or secon-
dary schools. The rational basis for this stance is discussed. 
Enhancement of secondary school biology education with classroom maintenance 
and scudy of a wide range of species of plants, invertebrate and vertebrate animals is 
needed. However, progress in this direction is dependent upon establishing sound pol· 
icies on the educational use of animals based on considerations of social accountability. 
Current lax standards in science fairs have resulted in animal abuse and this has ham-
pered progress in this direction. Encouragement to teachers and students to study living 
things must go hand in hand with proper observance of humane considerations. 
Introduction 
Are there limits to what should be done to animals in the name of biology educa· 
tion? Is any treatment to animals all right so long as the student is learning somethmg? 
If not, then what are reasonable boundaries and what is the rational basis for them? 
Are current practices regarding the use of animals in science fair projects acceptable? 
What new directions are needed to maintain high standards? These are the questions 
that will be addressed in this presentation. 
There is, I believe, a general consensus that there are very definite limits to what 
should be done to animals in the name of science. Henry Beecher, a renowned physi· 
cian at Harvard University has spoken most aptly by stating that in scientific investiga· 
tions "humane considerat ions supersede curiosity" (Beecher, 1968). 
It is not a desirable objective, as an end in itself, to inflict pain on animals. It 
seems reasonable to me that, wherever possible, it should be avoided. Or. W. Lane-
Petter of the Huntingdon Research Centre advises research scientists to be "reluctant" 
in animal experimentation, reluctant to experiment on any animals in the first place, 
and reluctant to inflict pain. As a practicing physiologist accustomed to using animals 
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in experimentation, I believe that only as a last resort, when all other means toward 
the same goal have been investigated and found wanting, should animal experimenta-
tion involving animal pain be undertaken 
Limits to what should be done to animals are observed by professional scientists. 
Voluntary codes of practice and laws set l1m1ts to ensure public accountability. Accep-
table boundaries entail the replacement of animals with other less sentient forms of 
life wherever feasible; the avoidance of any pam Infliction wherever possible; reduc-
tion in the amount of pain wherever poss1ble, and refinement of techniques to utilize 
the least possible number of animals 
Ethical Costs 
On occasion. scientific experimentation includes a certain amount of ethical 
costs. Some examples of ethical costs are inflicting pain on animals, kill ing animals. 
placing human beings at risk, and use of lying and deception. These practices are bas-
ica lly undesirable, but they may be permissible in scientific experimentation in certain 
circumstances. However, they require scrupulous justification. 
A balance is weighed between the ethical costs on one hand and the signi ficance 
of the expected scientific results on the other. Where there is great significance in ex-
pected results, then relatively higher ethical costs may be justifiable. Where the results 
are of lesser consequence or trivia l in nature, then there is less. or no justification for 
ethical costs. 
Where there is potentially great significance to mankind involving new contribu-
tions to scientific knowledge, then, I believe, 1t1s justifiable to permit infliction of pain 
on animals. 
At the other end of the scale from a professional sc1entist, is a beginning biology 
student Obviously, the significance of a h1gh school student's experimental results is 
htghly circumscnbed. Thus, eth1cal costs should be kept low Applying the principle of 
reluctance to inflict pain on animals. are there alternattve ways, other than by inflicting 
pain on ammals. for young students to learn basic b1olog1Cal principles? I strongly be-
lieve that there are This leads then to the conclus1on that high school projectS should 
not involve harming vertebrate animals or Interfering with an animal's health in any 
way. 
Animals in Education and R esearch 
There are many important differences between high school student biology proj-
ects and professional scientific research. These arc summarized in Table 1 . Unfortu-
nately these differences are not always clearly defined and kept in mind. In the first 
place. the objectives of the work are completely different in the two situations. The 
professional scientist is attempting to make new, original contributions to scientific 
knowledge, whereas the high school student is attempting to learn an establ ished fact. 
Mankind may benef it from the resu lts of professional scienti fic research where, for in-
stance, a new therapy for treating heart disease may be establ ished; such profound 
benefits do not accrue from high school student projects. With professional scientific 
research. the significance of the results can be so great that a very large population can 
be affected by the results. For instance. the results could benefit many patients in a 
hospital, or a whole community or nation. With high school student work, potential 
benefits accrue to only a narrow few, perhaps to the student alone 
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TABLE1: Differences in Use of Animals 
Differences In Education In Research 
Objectives Learn established facts Acquire new knowledge 
Signifi cance of results Limited Up to profound 
Benefits accrue to: An individual A wide universe 
Technical abil ity Early stage Skilled 
location Home or classroom Research laboratory 
Equipment and facilities Frequent ly minimal Up to optimal 
Practical Considerations 
In addition to ethical factors, pract ical factors also need to be weighed in assess-
ing the justification for inf liction of pain on animals. Limitations in technical sk ill alone 
can render some procedures (such as animal surgery) an improper activity for the un-
superv ised amateur. A comprehension and manual dexterity in the skills required for 
the procedure are all necessary prerequisites for undertaking invasive, potentially pain-
ful techniques. These skills are not instantly acquired, but are painstakingly achieved 
after many years of long training. 
The qual ity of animal care and the humaneness of certain procedures is also de-
pendent, in a certain measure, on the qual ity and type of facil ities and equipment 
available. Thus. the location of where the work is conducted is important in determin-
ing what type of procedures should be undertaken. Equipment and facil ity limitations 
alone can render some procedures. especially those involving invasive animal tech-
niques, either impractica l or inhumane or both. High school classrooms are not usually 
suitably equipped for conducting invasive vertebrate animal procedures. How much 
less so is a student's home which is the location where very many science fair projects 
are undertaken? 
Thus. there are clear distinctions between animals used in education and those 
used in research. These distinctions are all factors that need to be weighed in justifying 
whether o r not vertebrate animals' pain should be sanctioned in high school student 
projects. The conclusion, I believe, is clear and can be summarized as fol lows: 
Animals Used in Education 
• Pain to vertebrates NOT per-
mitted 
Animals Used in Research 
• Pain to vertebrates permitted un-
der certa in circumstances 
This so-called " painless rule" for student animal investigations states that in ele-
mentary and secondary school biology education, the study of plants, protozoa, inver-
tebrate animals and other living organisms including human and other mammalian 
studies shall be fostered and that vertebrate animal studies shall not include invasive 
procedures. In practice, this means that. as a general rule. small mammalian studies 
shal l include only those procedures that could be done without pain or hazard to 
human beings and that the student would undertake on her or himself. 
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A Wealth of Projects 
There are some unimaginative people who think that if you eliminate pain-inflict-
ing projects, there aren't any others left to do! Obviously, this is false. There are multi-
tudes of sound educational projects involving the use of living organisms that can be 
undertaken within the previews of the "painless rule". 
In the first p lace, there are many plant studies that make excellent student proj-
ects. Such studies can cover genetics, germination, effect of hormones, light, heat and 
other environmental factors on growth and maturation, the abil ity of vines to grow 
toward a nearby object, studies of crown gall and other plant diseases, observations of 
the food chain, the use of leaves and other plant parts as insect homes, and investi-
gations of the interdependence of plants with other l iving organisms, and other topics. 
An example of a good plant study is seen in Figure 1. 
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FIGU RE 1- This biological investigation is of the effects of a hormone called gibberellic acid o n plant 
growth This is one of many interesting plant studies that can be pursued by high school students. 
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A similar long list of suggested projects could be made involving the use of fungi, 
nonharmful bacteria, protozoa and invertebrate animals. Such studies could mclude. 
but are not limited to investigations of effect of temperature on growth, sensory per-
ception, activity cycles. water balance, ability to regenerate. behavior. nutritional re-
quirements, environmental preferences, genetics, pheromones, growth, reproduction, 




........ -· · 
FIGURE 2- The physiological factors affecting the heart rate of small aquatic organisms called dnph· 
nta were 1nveshgated 1n th•s good pro1ect from a Canadtan science fa1r 
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FIGURE 3- This project, which is an ~xample of a nonpainful vertebrate anima l study, dealt with 
vocalizations of the green frog. The inventive student recorded frog sounds In the wild and then ana· 
lized the sounds by means of a spectrogram Th•s gives a visual picture of the patterns of sounds ac-
cording to the frequency of the soundwaves Some of the student's spectrogram tracmgs can be seen 
in the center and lower left of this science fa~r display 
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Ideas for nonpainful projects on vertebrate animals are also many and varied 
and cover all the bas1c biological principles of living matter. Vertebrate animals in-
clude.fish, amphibia, reptiles, turtles, lizards, small mammals and human beings. Non-
painful, nonhazardous, educational projects on one or the other of these vertebrate 
animals can include investigations of schooling behavior of fish, group behavior, social 
structures, genetics, learning. field studies, excretory systems, respiration, growth and 
development, alarm reaction, locomotion, activity cycles. properties of skin and hair, 
sex ratio in a population, special senses (touch, hearing. taste, smell and propnoceptive 
responses), blood circu lation, pheromones, grooming behavior, reaction to novelty, 
nervous ref lexes and conditioned responses. An example is seen in Figure 3. 
Classification B ased on Degree of I nvasion to Animal 
The rational basis for the "painless rule" can be elucidated by categorizing bio-
logical projects according to the degree of invasiveness of the experimental procedure 
to the potential experimental animal. Table 2 depicts such a classification. The cate-
gories range from number one in which the studies involve no use of living organism 
and in which the ethical costs are least. to number nine in which severe trauma to 
highly sentient animals is involved and ethical costs are high. looking at things from 
TABLE 2: Classification of Biological Studies According to Degree of Invasion 
toAnimal t 
1) No living organism involved (e.g., biochemical studies). 
2) Studies involving plants, fungi, bacteria or protozoa 
3) Studies involving invertebrate animals (e.g., hydra, flatworms, roundworms, snails, 
crustacea, and insects). 
VERTEBRATE ANIMALS (Categories 4 to 9) 
4) Observation of normal living patterns of a pet, an agricultural animal, zoo animal or 
wild animal. 
5) Painless vertebrate experiments. 
6) Painless killing of a minimal number of animals to provide fresh tissues for study. 
n Invasive procedures conducted under anesthesia with no post-operat1ve recovery 
and no return to consciousness. 
8) Pain-inflicting experiments (e.g., surgery with post-operative recovery, administra-
tion of toxic substances, induction of pathological conditions, stress studies. etc. ). 
9) Severe and/or protracted pain (e.g., severe deprivation. burn trauma, etc.). 
tThis classification os adapted from one given in Professor O.H. Smyth's Alrernarives ro Antmal [Jtperomcnrs. 
1976, Scolar Press, london, U.K 
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the point of view of a potential laboratory animal or other sentient being, the proce-
dures most preferred are obviously those in the lowest numbered category! From an 
ethical viewpoint. al l other things being equal, the lowest possible category should be 
selected that is commensurate with the objective and signifi cance of the exercise. 
Sometimes the ethical costs can be reduced by careful planning of an experiment or 
by actual redesign of an experiment. However. in order to achieve balance in educa-
tional projects, 1t 1s h1ghly desirable that studies falling within each of the categories 1-
6be pursued 
Projects that are suitable for high school student investigations are those which 
fa ll in categories 1 through 6. Work within these categories is. of course, frequently per-
formed by professional scientists. The cut-off point for students is indicated in the fig-
ure with a dotted line. 
For the reasons given earl1er, those projects wh1ch fall below the dotted line, cate-
gories 7 through 9, should only be conducted in established research mstitutions. All 
categories 1 through 9 are appropriate and I believe should be available to profes-
sional research workers to select from according to the nature of the investigation. 
Some comment is perhaps appropriate regarding category 7 in which invasive 
procedures are conducted under anesthesia. The experiment may proceed for up to a 
number of hours, but then the animal is painlessly killed without being permitted tore-
cover consciousness Such procedures, if correctly performed. involve no pain other 
than the slight discomfort of induction of anesthesia Unskilled. novice surgery would 
not cause the animal any suffering. However, in order to be painless. such studies re-
quire a sound knowledge of anesthesiology on the part of the operator in order to 
maintain the appropriate deep level of unconsciousness for prolonged periods of time. 
Because of the complexities involved and the need to use controlled drug substances. 
such studies are appropriate only if conducted in research institutions and an the pres-
ence of a supervismg scientist knowledgeable in the technaque. Such studies are appro-
priate for some undergraduate and graduate student exercises. 
In their 1959 book. The Principles of Humane Experimental Technique, Russell and 
Burch elucidated their famous 3R dictums calling for " Reduction", "Refinement" and 
" Replacement." That is, that in animal experimentation, efforts should be made to 
reduce the number of animals used. to refine the techniques to minimize pain, and to 
replace animal expenments where possible with nonanimal experiments Nowadays. 
there is much discussion about alternatives for animal experimentation However, this 
centers almost exclusively on the " Replacement" theme. I believe much of the current 
emphasis is too narrow and constricting. Perhaps the idea of alternatives can be ex-
panded to include a broader perspective. The classification offered in Table 2 based 
on ethical costs could be viewed in the light of all three concepts of reduction, refine-
ment and replacement. 
Classification Based on Degree of S entience 
Superimposed on this classification based on the degree of invasiveness to the 
animal, is another classification based on the degree of sentience of the organism 
(Table 3~ The degree of complexity of the nervous system is a key factor in determining 
the ability of an organism to perceive pain. Thus. as we move up the phylogenetic 
scale, increasmg ethical costs are mcurred. As before, preference should be given 
where possible to using the lowest numbered category that is commensurate with the 
objectives of the investigation, thus incurring the least ethical costs. 
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TABLE 3: Cla.ssification of Biological Studies According to Degree of Sentience 
1) Plants 
2) Protozoa 
3) Invertebrate animals 
4) Cold-blooded vertebrates(fish, amphibians, reptiles) 
5) Warm-blooded vertebrates (birds. mammals) 
6) Primates and marine mammals 
Are Current Practices Acceptable? 
There appears to be a general consensus among the participants at this sym· 
posium that animal abuse is rarely encountered in the classroom but is encountered in 
extracurricular projects such as science fairs. I share this view. 
Current standards in most science fairs are unacceptable. There are some note-
worthy and refreshing exceptions, but by and large, the standards for science fairs have 
followed the permissive. unsatisfactory practices of the International Science and Engi· 
neering Fair (ISEF). Every year, many improper animal projects are officia lly sanctioned 
and even rewarded by ISEF. For example, a prize-winning project in the 1977 ISEF in· 
volved a student amputating the tails and feet of lizards to show the already well· 
documented fact that tails regenerate and feet do nol 
Two other improper projects are shown in Figures 4 and 5. These projects are in 
full compliance with ISEF rules. These three examples all fall within class 7 of the 
Table 2 classification based on degree of invasiveness to the animal. Thus. they are 
near to the top in terms of ethical costs and yet are being conducted by unskilled 
youngsters. Sometimes projects within class 8 (with highest ethical costs) are encoun-
tered in science fairs 
Obstacles 
There are two mator obstacles preventing establishment of satisfactory standards 
in science fairs. First. there is a problem of human behavior and misconceptions. All 
too many youngsters seem to think that it is highly desirable to undertake a proJeCt 
involving harming a small mammal; the second obstacle is the inadequate ISEF rules 
which tend to perpetuate unacceptable standards. 
O n the f irst point involving human behavior, it is a fact that a great number of stu· 
dents of their own volition choose to work on vertebrate animals in perference to in-
vertebrates, protozoa or plants, and furthermore, they choose to inflict harm on these 
vertebrate animals. These facts have been repeatedly documented by independent ob-
servers. There is a misconception, promoted I believe by some science fair officials, 
that projects involving animal harm are more "sophisticated," more glamorous. more 
akin to "real" science, and therefore more meritorious than nonharmful animal proj· 
ects or those involving invertebrates or plants. 
Despite the good science fair rule that " protista and other invertebrates are pref· 
erable for experiments involving animals," this is not enforced. 
A study of three science fairs showed that of a total of 109 biology projects in 
which some kind of living organism was used. half (53) involved the use of vertebrate 
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FI~URE 4-A ~o~ng student tried to induce heanng loss '" her pet klltcn for thts pnze-wmnmg ;~~:;; 
fa" pro,ect exh•b•ted at the 1976 International Science and Enginccr.ng Fa " 
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FIGURE s-The deletenous effects of caffeone poosonong are clearly evodent on thos pocture of a sock 
rat, which along woth the catalogue of toxoc symptoms listed above, were part of an exhobot at the 1976 
International Scoence and Engineerong Faor Such needlessly rcpetotoous pro1ects demonstratong that 
well-known p01sons do indeed produce toxic effects are a regular feature in many science fa1rs. 
animals; a quarter (27) involved the use of invertebrate animals and the other quarter 
(31) involved the use of plants and bacteria (Orlans, 1972c). 
In another study of eight science fairs, it was shown that of those projects in 
which only warm-blooded animals were used (89), two thirds (58) involved infliction of 
pain or lingering death and only a third (30)were noninjurious (Orlans,1972a). 
Science fair judge. Dr. James R. Nazzaro (1972), reporting on the 1972 ISEF, en-
countered a similar overemphasis on pain-inflicting projects. He states. 
Fully one half of the students with entries in the behavioral science category 
worked with vertebrates in their projects, and all of these used aversive stimuli, 
environmental stress. or brain electrode implantation. with eventual anima/ 
sacrifice. The majority of entries under medicine a/so involved vertebrates and 
over hall of these employed aversive stimuli. 
Data from a study presented by Dr. Dorothy Tennov earlier in this symposium 
demonstrated that a majority of undergraduate psychology students elected to under-
take projects involving harming small mammals. 
Young students are constantly being rewarded for conducting pain-inflicting 
vertebrate animal projects. A survey showed that a high school student's chance of 
winning a prize in a science fair for conducting a project in which mammals are 
harmed or painfully killed is one in three. Thus, of 58 pain-inflicting projects, 21 re-
ceived prizes (Orlans, 1972b). This very high frequency of reward, unfortunately, leads 
people to believe that such projects are not only acceptable but somehow particularly 
meritorious. 
Another major problem is the rules governing animal use in many science fairs. 
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The ISEF rules specifically sanctron vertebrate animal surgery and other invasive pro-
cedures including administration of toxic substances, nutritional deprivation studies, 
use of cancer-producing agents, and production of pathological lesions and exposure 
to stress. The rules state that projects should be supervised. These rules have fa iled to 
achieve acceptable standards. There are a number of reasons why this is so. 
A. The rules do not set a clear limit on pain infliction It is difficult, if not im-
possible to comprehend what boundaries ISEF is trying to establish regarding 
what can be done to an animal. 
B. Supervision does not act as a satisfactory limiting factor in determining 
what should or should not be done to animals. Many projects are not super-
vised, and some are only cursorily supervised Furthermore, even rf they are 
supervised, that still does not guarantee that projects are humane. Sole reli-
ance on supervision has formed the basic concept of ISEF rules for about 15 
years. During the t ime a vast accumulation of evidence has shown that reli-
ance of supervision does not work. A basic change in concept is required. 
C. The rules are not addressed to the majority of students but focus on an 
elitist few In attempting to attract the "sophisticated" student. they have 
missed out on providing sound guidance to the vast majority. 
D. The ru les are complex and difficult to understand. They consist o f 9 pages 
of forms and approximately 7 pages of printed instructions. This complexity 
reduces therr effectiveness. 
E. The rules do not make provtsion for differences in suitability of project ac-
cording to the location where the work is conducted. In a 1972 survey, it was 
found that 80 percent of science fair projects were conducted in students' 
homes, and the rest in schools or research institutions (Orlans, 1972b). Experi-
ence shows that it is almost impossible to exert effective control over proj-
ects conducted ;n homes because here. supervision is frequently absent or 
cursory It is unrealistic not to address this important factor of locatron 
F. The rules specifically mention that projects involving animal surgery, use 
of toxic and cancer-producing substances, exposure to stress and nutritional 
deprivation are officia lly sanctioned and do not mention any other sugges-
tions of noninvasive vertebrate projects or invertebrate or plant stud res. This 
tends to draw attention to the invasive studies and may lead students to do 
them. 
In view of the record of the U.S. science fair movement and the deficiencies of 
some current policies, it appears that radical changes in the International Science and 
Engineering Fair are needed if they are to achieve public accountability. Many scien-
tists and leading educators who are here today have deplored the absence of living or-
ganisms in the classroom study of biology and yet we have an overabundance of inva-
sive vertebrate studies in extracurricular projects. Thus. we have two dual and oppos-
ing needs. One rs to encourage study of living organisms in the classroom and the other 
is to curb improper animal practices in sc ience fairs. I believe we need to have separ-
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ate approaches to accommodate these two separate needs. For this reason, I endorse 
the Canadtan national policies which provide one set of rules for the classroom (CCAC. 
1975). which limit student projects to classifications 1-Q in Table 2. as discussed above. 
and other rules for science fairs. These " Regulations for Animal Experimentation in Sci-
ence Fairs" (YSF, 1975), have been described in detail by Dr. Harry Rowsell in another 
part of this proceedings. 
Future Prospects 
It will requ tre effort to effect changes in human behavior and attitudes to over-
come the obstacles outl ined above. However, there are a number of welcome signs 
that indicate that this will be achieved Activity among professional organizations vol-
untarily to adopt student codes of practice based on the "painless rule" is encouraging. 
Such actions would have a profound effect on uniting opinion and would be highly 
beneficial in influencing current attitudes and practices. A readily comprehensible, na-
tional code o f practice would then be in place which focuses on the majority of stu-
dents. Bright students would continue to be encouraged to work as part of a team with 
professional scientists in research institutions. Widespread adoption of such a code 
would, I believe, be a most positive step toward achieving increased study of live or-
ganisms in biology education. 
Over recent years, there has been a notable increase in awareness among teach-
ers and policy-makers of the need to encourage use of living organisms in the class-
room and the need to promote humane standards. Sound information on methods of 
care of animals and maintenance of invertebrates and plants are becoming available • 
The professional societies are beginning to see the need for written matenals, work-
shops and increased teacher-training on the care of living organism and selection of ap-
propriate educational pro1ects. 
The dual needs in the biology classroom to study living organisms and to be sensi-
tiVe to ethical concerns regarding animals can go hand in hand The current climate tS 
very positive and overwhelmingly in accord with the thesis that "humane constdera-
tions supersede curiosity.'' 
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